Postnatal developmental changes in inner ear ornithine decarboxylase (ODC).
Ornithine decarboxylase (ODC), the rate-limiting enzyme in polyamine synthesis, is important in cellular growth, differentiation and development. Although ODC has been quantitated in cochlear tissues of the adult rat, it has not been assessed quantitatively in developing inner-ear tissues. The purpose of the present study was to quantitate ODC in cochlear tissues of the rat during the period of development of hearing. Cochlear ODC was significantly elevated throughout the period of cochlear maturation in that it increased rapidly during the first 10 days, peaked on day 10 and then declined thereafter. ODC in the lateral wall/organ of Corti tissues was significantly higher than in the cochlear nerve in developing, but not in adult rats. Further examination of separate cochlear tissues from 10-day old rats revealed that ODC activity was higher in the organ of Corti than in the lateral wall or cochlear nerve. Postnatal changes in ODC paralleled functional maturation of hearing and the hypersensitive period for aminoglycoside ototoxicity in the rat. Since aminoglycosides have been shown to inhibit ODC in vitro, aminoglycoside inhibition of polyamine synthesis may mediate the hypersensitivity of developing animals to the effects of these drugs.